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From the editor 
By Tim Newsome 

Dear all, 
Welcome to your latest issue of Syntrophy. 
Are you getting Zoomed out? Who would have thought being stuck in 
my office on Zoom all day would be so taxing? 
This month’s Focus article comes from Jonathon Williams, from the 
University of Wollongong, who provides a compelling case as to how 
neutrophil death contributes to disease in Streptococcus 
pyogenes infection. Long-time Branch Committee member, Nick 
Coleman has also provided a report on our Post-AGM Speaker, Dr 
Amy Cain, who is making waves developing the TraDIS platform to 
investigate, well, pretty much anything to do with how bacteria function. 
We hope to be able to announce some very exciting short-form online 
presentations very soon and we have been enthused by the 
participation of members in these sessions, such as Amy’s talk. It is 
very satisfying to be able to reach such a large audience. 
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Focus Article 
An explosive ending - Inflammatory neutrophil death contributes 
to invasive GAS disease 
Jonathan Williams1 

1.  University of Wollongong, Illawarra Health & Medical Research Institute, Australia. 

Streptococcus pyogenes (Group A Streptococcus, GAS) is a human pathogen that causes invasive infections such as 
necrotising fasciitis, sepsis and streptococcal toxic shock. The ability of GAS to cause such disease is attributed in part to 
resistance, subversion or modulation of the human innate immune system (Walker et al., 2014). An area of growing interest in 
the host response to pathogens is the induction of inflammatory cell-death. The induction of inflammatory cell-death pathways 
such as pyroptosis, NETosis and necroptosis in neutrophils have recently been the focus of intensive research efforts 
(Lawrence et al., 2020). The fate of neutrophils during infection is particularly important, as they contain cytotoxic contents 
within their granules such as enzymes, antimicrobials and oxidants, which following their release can significantly influence 
inflammation or damage tissue. 

Inflammation and inflammatory neutrophil-death are essential for an appropriate immune response. Rather than being seen 
as a binary response, cellular fate during infection is now perceived as a homeostatic relationship between many pathways 
(Lawrence et al., 2020). Disruption to either anti-inflammatory (apoptosis) or inflammatory (necrosis or pyroptosis) death 
pathways is therefore a mechanism that may exacerbate or contribute to invasive disease (Figure 1). Previous reports of the 
neutrophil response to a bacteraemia GAS isolate identified the induction of a lytic death pathway but the specific pathway 
was not identified (Tsatsaronis et al., 2015). Additionally, GAS isolated from invasive disease has also demonstrated the ability 
to modulate apoptosis for a survival advantage (Kobayashi et al., 2003). Although the field of cell death has developed 
significantly, the specific neutrophil death response to GAS still lacks characterisation. Hence, this body of research has aimed 
to identify inflammatory modes of neutrophil cell-death that may be induced during GAS infection. 

 
Figure 1: A model for the homeostatic relationship between apoptotic and inflammatory neutrophil death where deregulation of either 

pathway can lead to bacterial persistence and disease. 

GAS strain 5448 is a well-studied isolate from severe invasive infection (toxic shock, necrotising fasciitis) and is known for its 
ability to become hypervirulent in mouse models of GAS disease. 5448AP is an isogenic mutant of 5448 that is representative 
of the hypervirulent form, associated with increased mortality in a mouse model of invasive GAS infection (Maamary et al., 
2010). Used together, these strains serve as a model for studying host inflammatory response to invasive GAS infection. Using 
freshly isolated human neutrophils, cell-death during GAS infection was assessed. Once isolated, neutrophils remain viable 
for 180 min (Figure 2A). Infection with either GAS strain however reduces viability, with more rapid neutrophil death occurring 
in the first 30 minutes of 5448 infection (Figure 2A). After confirming GAS induce neutrophil death the activation of caspase-1, 
a hallmark of pyroptosis, was investigated using the molecule FAM-YVAD-FMK FLICA (Immunocytochemistry Technologies) 
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and flow cytometry. Uninfected neutrophils show baseline caspase-1 activation, however infection with either GAS strain 
significantly increased caspase-1 activation (Figure 2B). Immunoblot detection of caspase-1 in neutrophil lysates confirmed 
that the active form (p46) was upregulated in response to both GAS strains (Figure 2C). Additionally, immunoblot results 
indicated that apoptosis (as determined by caspase-3 cleavage to p17) was downregulated during 5448AP infection when 
compared to 5448. 

 
Figure 2: Mode of neutrophil-death induced during GAS infection. (A) Human neutrophils were stained with Annexin V-FITC (AV) and 

Zombie Aqua Viability Kit (Z) then assessed by flow cytometry. (B) Caspase-1 activation in human neutrophils was determined 
by flow cytometry using FLICA (FAM-YVAD-FMK). Cells were sequentially gated to exclude GAS and debris. (C) Caspase-1 and 
caspase-3 activation in human neutrophil lysates was determined by immunoblotting. (A and B) Data represents mean and SDs 
from three individual donors. *p<0.05, **p<0.01, ***p<0.001 and ****p<0.0001 to No treatment (black) and between GAS strains 
(grey) (two-way ANOVA) (C) Images shown are from a single donor and are representative of triplicate experiments using different 
donors. 

Collectively, these data suggest that GAS induces neutrophil death through multiple pathways (apoptosis and pyroptosis). The 
activation of caspase-1 in human neutrophils has not previously been demonstrated during GAS infection. Though both strains 
induced similar reduction in neutrophil viability, a reduction in apoptosis was evident only during infection with hypervirulent 
strain 5448AP. Therefore, decreased survival of mice infected with 5448AP (Maamary et al., 2010) may be in part due to 
disruption to the homeostatic relationship between apoptotic and inflammatory death (Figure 1). The classification of neutrophil 
death pathways during GAS infection may aid in the selection and design of new treatments to combat invasive infections. 
Future studies should aim to develop approaches to decrease unregulated inflammation while restoring regular immune 
function. 
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About the author 
Jonathan Williams has undertaken his PhD under the supervision of Assoc. Prof. Martina Sanderson-Smith and Prof. Ronald 
Sluyter based at the Illawarra Health and Medical Research Institute, University of Wollongong. His expertise is in 
understanding innate immune responses to invasive pathogens, neutrophil biology and flow cytometry, while he also has an 
interest in clinical microbiology. External to his career he loves the ocean, adventure sports and spending time in the outdoors. 
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Post ASM NSW-ACT Branch AGM speaker report 
 

August 20, 2020 

Examining antibiotic resistance in hospital ESKAPE pathogens 

Dr Amy Cain, Macquarie University 

It was a great pleasure to welcome Dr. Amy Cain as our guest speaker for the AGM, over 100 ASM members were able to 
Zoom-in for her talk. Amy is an ARC DECRA Fellow at Macquarie University whose research focuses on the genomics of 
bacterial pathogens. Amy’s talk was a whirlwind tour through her research to date, from her PhD at the University of Sydney, 
studying Salmonella plasmids, to the Sanger Institute and University of Cambridge, continuing her work on Salmonella, to the 
Liverpool School of Tropical Medicine outpost in Malawi, using genomics to track a Klebsiella outbreak, and finally to setting 
up her own lab at Macquarie University.  

Among many highlights was Amy’s role in developing the transposon-directed insertion sequencing (TraDIS) method for 
investigating the link between genes and phenotypes in bacteria; this work led to a paper in Nature Reviews Genetics in June 
this year. We learned how she and her collaborators have used TraDIS to discover genes involved in motility, antibiotic 
resistance, metal resistance, and drug synergy. Another highlight was learning about the new Galleria larvae research facility 
that Amy and co-workers are setting up and Macquarie University, which offers a cheaper and more ethical animal model than 
mouse systems for studying microbial pathogenesis. 

Amy has recently taken on the role of deputy director of the Joint Academic Microbiology Seminars group in Sydney, and was 
instrumental in developing the JAMS podcast series “Get to know your friendly neighbourhood microbiologist” for Science 
Week 2020. It is great to see talented researchers like Amy giving up some of their time to contribute to professional societies 
and engage in science outreach to keep the community at large informed on what goes on in our microbiology labs.  

  



MicroSeq2020
Online meeting from midday AEDT 

10th - 11th November
     

Registration and abstract 
submissions close 9th October

Dr Michelle Wille
University of Sydney

Keynote speakers

Dr Ben Woodcroft
Queensland University 

of Technology

Dr Jeremy Barr
Monash University

All things microbiology and sequencing:
 fungi, bacteria, viruses

Opportunity for Australia-based ECRs and 
PhD Students to share their exciting research

Supported by
     

Dr Laura Machuca Suarez
Curtin University

$5 ASM members $10 non-ASM members

Prizes for best talks

#MicroSeq2020

 https://www.trybooking.com/BLUOG


